Proteases released from Xenopus laevis eggs at activation and their role in envelope conversion.
During fertilization of the Xenopus laevis egg, the egg envelope is converted so that further sperm contact with the egg is prevented. In this study two envelope conversion reactions were investigated, envelope hardening and limited hydrolysis of two structurally related envelope glycoproteins. Both of these reactions were shown to be sensitive to protease inhibitors. In an attempt to identify egg proteases involved in envelope conversion, the medium around activated dejellied eggs was collected and analyzed. The exudate was able to convert isolated envelopes and, when the exudate was analyzed using peptide substrates, two major activities were found, one with a preference for cleavage after argininyl peptide bonds and one with a preference for phenylalaninyl peptide bonds. Analysis of exudate using SDS-polyacrylamide gel electrophoresis with gelatin cast into the gel showed two bands of proteolytic activity, one at Mr 45,000 that was identified as the trypsin-like activity and one at Mr 30,000 that was identified as the chymotrypsin-like activity. When cortical granule exocytosis was suppressed using ammonium chloride, release of the two exudate proteases was also suppressed. Studies of the envelope conversion reactions using protease inhibitors indicated that the chymotrysin-like protease was involved in envelope conversion once it had been activated by the trypsin-like protease.